Service (USDA-ARS) to simulate runoff, infiltration, interception, and erosion based on precipitation events (Woolhiser and others, 1970) . This model can be applied within a GIS to represent spatial distribution within a watershed using the Automated Geospatial Watershed Assessment (AGWA2) Tool (Miller and others, 2002; Semmens and others, 2008) . Four inputs are required to run the model (1) watershed elements (for example, topography and slope), (2) soil types, (3) precipitation information, and (4) land-cover data. Land-cover data is not readily available at a high enough resolution to simulate processes within this small watershed. 
Land Use/Land Cover
An integer grid dataset representing the distribution of land-cover classes across the study area is required for input to AGWA2. Several datasets are supported by AGWA2 natively, including the North American Landscape Characterization (NALC; Lunetta and Sturdevant, 1993) , Multi-Resolution Land Cover Characterization (MRLC; Loveland and Shaw, 1996) , and Gap Analysis Program (GAP; Gaydos, 1996) Nogales, Arizona Eight land-cover classes were mapped to a generalized, modified Anderson Level I (Anderson and others, 1976) binational classification system to which both countries' Land Use/Land Cover (LULC) data could be reclassified (Parcher and others, 2006; Wilson, 2006;  fig. 3 ). The binational data has been reclassified and was derived entirely from Landsat interpretations; however, the original datasets were captured through different processes. The Mexican data were digitized polygons of land use, while the NALC data were classified using automated techniques resulting in a raster dataset. The LULC data represented by the polygons tend to present a more homogeneous picture of the landscape; the raster data represent more heterogeneity (Parcher and others 2006, Wilson 2006) . While the binational dataset does provide a good qualitative representation of regional patterns in LULC, a more heterogeneous dataset is desirable to support the complexity needed for calculating hydrological parameters of a small watershed.
Procedures
The NALC data are Landsat Multi-Spectral Scanner (MSS) time-series triplicates that were acquired in 1973, 1986, and 1991 (+/-one year) . Pixel size for all images is 60 meters.
NALC triplicates were acquired for Path 36, Row 38. The dataset from October 7, 1992 were used for this processing (fig. 4) . 
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Using ERDAS IMAGINE 9.1 software, we extracted forty-five samples of land cover, based on dead-reckoning, and compared them with the classification scheme available from the NLCD using the Area of Interest (AOI) tool editor ( fig. 5) , to represent the full range of land cover in the watershed. The AOI feature allows the user to draw polygons around distinct features and relate the signatures back to a known reference. We applied a supervised classification, using these 8 signatures and the minimum distance rule, to map each pixel in the MSS scene into one of the 8 classes to create a new map of land cover in the watershed ( fig. 7) . B.
To check the accuracy of the newly created binational land-cover map, we developed a stratified sampling regime by assigning random points (reference pixels) to the classified image. ERDAS IMAGINE 9.1 uses a square window to select the reference pixels and the number of points is stratified to the distribution of thematic layer classes.
Congalton (2001) and Congalton and Green (1999) Additionally, in Nogales, Sonora, a lot of area that is residential is classified as Bare ( fig.   9 ) because the neighborhood design (bare soils, raw housing materials) varies from the design normally seen in the U.S. We left these Sonora residential areas classified as bare because it most accurately represents the terrain, especially since this map will be used as input to a hydrological model (not particularly created for urban planning purposes; fig.   10 ). 
Accuracy Assessment Report
An error matrix was created to evaluate the new map's accuracy, to compare the reference class values to the assigned class values, and to identify errors of inclusion (commission errors) and exclusion (omission errors) present in the map (Congalton and Green, 1999;  The Overall Kappa (K^) Statistic was 0.66. This implies that the classification process is avoiding 66 percent of the errors that a completely random classification generates (Congalton, 2001 ). The overall classification accuracy was calculated to be 70.25 percent.
We were not satisfied with these results and so went back to the drawing board. In the modified Anderson Level I binational classification scheme, the Anderson Level I rangeland class is sometimes split into two classes: shrubland and grassland/pasture. We considered further combining classes to merge grasslands and shrubs, but felt that given the hydrological modeling application, it would be more accurate to keep 2 separate classes.
We applied a supervised classification using these 6 signatures and the minimum distance rule to acquire a second pass cross-border land-cover map. Accuracy statistics were computed for the new map (Tables 4-6 ). In order to make the dataset acceptable as input to AGWA2, some further manipulation of the dataset was necessary. AGWA2 accepts NLCD datasets as input using a look-up table for the MRLC ( fig. 14) . 
Conclusions
Environmental modeling across international borders can be challenging due to differences in language, nomenclature, scale, style, and priorities. Remotely sensed images can be used to create seamless data across administrative boundaries for input into models. This research paper describes procedures used to create a binational land use/land-cover map of use in the AGWA KINEROS2 model. Use_Constraints: There is no guarantee concerning the accuracy of the data. Users should be aware that temporal changes may have occurred since this data set was collected and that some parts of this data may no longer represent actual surface conditions. Users should not use this data for critical applications without a full awareness of its limitations. Acknowledgement of the originating agencies would be appreciated in products derived from these data. Any user who modifies the data is obligated to describe the types of modifications they perform. User specifically agrees not to misrepresent the data, nor to imply that changes made were approved or endorsed by the U.S. Geological Survey. Please refer to <http://www.usgs.gov/privacy.html> for the USGS disclaimer. The Overall Kappa (K^) Statistics was 0.7275-the classification process is avoiding 72.75 percent of the errors that a completely random classification generates and the overall classification accuracy was calculated to be 77.25%. The area is dominated by both shrubland and grassland around bare areas of transportation and urban sprawl , which is now represented in our map. Logical_Consistency_Report: The accuracy of the dataset is based on the software's ability to detect land use signatures and the analysts's interpretation of features on the groud. Additional inaccuracy could occur in the original image it was processed from,
